Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.002 Å; disorder in solvent or counterion; R factor = 0.030; wR factor = 0.080; data-toparameter ratio = 19.0.
For related magnesium structures, see: Wharmby et al. (2012) . For related N,N 0 -piperaziniumbis(methylenephosphonates), see: Choi et al. (1994) ; Groves et al. (2005a,b) ; Groves, Stephens et al. (2006) ; Groves, Miller et al. (2006) ; LaDuca et al. (1996) ; Serre et al. (2006) ; Soghomonian et al. (1995) ; Wang et al. (2004) ; Wharmby et al. (2012) . As a result of their flexible coordination behaviour, organic linker molecules containing phosphonate groups allow the synthesis of a multitude of inorganic-organic hybrid materials, see: Gagnon et al. (2012) .
Experimental
Crystal data [Mg(C 6 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 1; Ày þ 2; Àz þ 2; (ii) Àx þ 1; Ày þ 2; Àz þ 1; (iii) x; y À 1; z; (iv) Àx; Ày þ 1; Àz þ 1.
Data collection: X-AREA (Stoe & Cie, 2008 ); cell refinement: X-AREA; data reduction: X-AREA; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: XP in SHELXTL (Sheldrick, 2008) and DIAMOND Brandenburg (2011) ; software used to prepare material for publication: XCIF in SHELXTL. (Gagnon et al., 2012) . In this context, the ligand N,N′-piperazinebis(methylenephosphonic acid) (H 2 O 3 P-CH 2 -NC 4 H 8 N-CH 2 -PO 3 H 2 = H 4 L) has been the subject of intense interest, since its use has led to a number of dense metal phosphonates (Groves, Stephens et al., 2006 , Groves et al., 2005a , 2005b , Choi et al., 1994 , LaDuca et al., 1996 , Soghomonian et al., 1995 , Wang et al., 2004 as well as porous ones (Groves, Miller et al., 2006 , Serre et al., 2006 
A reaction mixture of MgCl 2 . 6 H 2 O (13.55 mg, 50 µmol), N,N′-piperazinebis(methylenephosphonic acid) (36.55 mg, 100 nmol), potassium hydroxide (16.83 mg, 300 nmol) and 1.5 ml water was placed in a 2 ml Teflon-lined autoclave.
Subsequently the reactor was heated from room temperature to 130 °C (heating rate 1 °C min -1 ), the temperature was held for 52 h and then slowly lowered to room temperature over a period of 12 h. The resulting colourless crystals were collected by filtration and analysed via single-crystal XRD. Yield: 32%.
Refinement
All H atoms of C-H groups were located in difference maps but were positioned with idealized geometry and were refined isotropically with U iso (H) = 1.2 U eq (C) using a riding model with C-H = 0.97 Å for aliphatic H atoms. The water H atoms were located in difference maps, their bond lengths were set to ideal values of 0.82 Å and they were refined using a riding model with U iso (H) = 1.5 U eq (O). The N-H H atom was located in a difference map but was positioned with idealized geometry and was refined isotropic with U iso (H) = 1.2 U eq (C) using a riding model with N-H = 0.86 Å. SHELXL97 (Sheldrick, 2008) ; molecular graphics: XP in SHELXTL (Sheldrick, 2008) and DIAMOND Brandenburg (2011);; software used to prepare material for publication: XCIF in SHELXTL (Sheldrick, 2008) .
Figure 1
Asymmetric unit of the title compound with labeling and displacement ellipsoids drawn at the 50% probability level. are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. Symmetry codes: (iv) −x+1, −y+2, −z+2; (v) −x+1, −y+2, −z+1; (vi) x, y−1, z; (vii) −x, −y+1, −z+1.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

